The area in and around Chicago, IL, is a hotspot of West Nile virus activity. The discovery of a Culex pipiens form molestus Forskӓl population in Chicago in 2009 added to speculation that offspring from hybridization between Cx. pipiens f. pipiens L. and f. molestus could show a preference for feeding on humans. We collected blood-fed female mosquitoes (N = 1,023) from eight residential sites and one public park site in Chicago in July and August 2012. Bloodmeal analysis using the COI (cytochrome c oxidase subunit I) gene was performed to ascertain host choice. Almost all (99%) bloodmeals came from birds, with American Robins (Turdus migratorius L.) and House Sparrows (Passer domesticus L.) making up the largest percentage (74% combined). A forage ratio analysis comparing bird species fed upon and available bird species based on point count surveys indicated Northern Cardinals (Cardinalis cardinalis) and American Robins (Turdus migratorius) appeared to be over-utilized, whereas several species were under-utilized. Two human bloodmeals came from Culex pipiens complex mosquitoes. Admixture and population genetic analyses were conducted with 15 microsatellite loci on head and thorax DNA from the collected blood-fed mosquitoes. A modest amount of hybridization was detected between Cx. pipiens f. pipiens and f. molestus, as well as between f. pipiens and Cx. quinquefasciatus Say. Several pure Cx. quinquefasciatus individuals were noted at the two Trumbull Park sites. Our data suggest that Cx. pipiens complex mosquitoes in the Chicago area are not highly introgressed with f. molestus and appear to utilize avian hosts.
habitats) and mating behavior (f. molestus is stenogamous so can mate in confined spaces, whereas f. pipiens is thought to require more space for mating, i.e., is eurogamous).
Two studies conducted while WNV was first spreading across the United States in the early 2000s suggested Cx. pipiens complex mosquitoes served as "bridge vectors," biting both birds and humans and thus increasing the risk of transmission of WNV (Apperson et al. 2004 , Kilpatrick et al. 2005 . Given that the Chicago area is an area of consistently high WNV activity, several researchers have used host bloodmeal analysis to investigate whether Cx. pipiens complex taxa and hybrids show a preference for biting humans. Hamer et al. (2008a) examined bloodmeals collected in and around Chicago in 2005, and found a high proportion (16%) of human bloodmeals. They suggested that Cx. pipiens fit the description of a bridge vector. Hamer et al. (2009) followed up that study by looking at a larger set of blood-fed females, collected from 2005 to 2007 but found no shift from bird to mammal hosts during an increase in human WNV disease cases, which would have been supportive of the bridge vector hypothesis. Instead, they found that American Robins (Turdus migratorius), Blue Jays (Cyanocitta cristata L.), and House Finches (Carpodacus mexicanus Müller) consistently accounted for a majority of the WNV positive bloodmeals. Huang et al. (2009) conducted a microsatellite analysis on a subset of mosquitoes collected during the Hamer studies, and compared those results to one population each of Cx. quinquefasciatus (from Harris County, TX) and Cx. pipiens f. molestus (from New York City). They found a low rate of hybridization between f. molestus and f. pipiens, but found a comparatively higher proportion of f. molestus ancestry in mosquitoes that had taken a mammalian bloodmeal. Around this time, but after the above two studies were published, a f. molestus population was discovered in Chicago at the Calumet Water Treatment plant in Cook County, IL (Mutebi and Savage 2009 ). Population genetic comparisons indicated that the Calumet population had a subset of the microsatellite alleles found in above-ground Cx. pipiens populations in the Chicago area, and suggested that the rate of hybridization between the forms was low (Kothera et al. 2010) . The Calumet population exists in colony at the CDC, Division of Vector-Borne Diseases in Fort Collins, CO, but the natural population was eliminated after its discovery and to the best of our knowledge has not recovered. Around the same time, a f. pipiens colony from Chicago was also established at CDC Fort Collins.
The confirmed presence of f. molestus in Chicago raises the question of whether hybridization between the two taxonomic forms has an effect on host selection. To answer this question, we collected blood-fed female mosquitoes in July and August 2012 from nine locations in the Chicago area, analyzed their bloodmeals to identify the vertebrates on which they fed, compared bloodmeal identifications to abundance data obtained from bird point counts, and conducted a microsatellite analysis to estimate the degree of hybridization between f. pipiens and f. molestus in the Chicago area.
Materials and Methods

Mosquito Collection
During July and August 2012, in communities around the Chicago area, eight residential sites and one site located in a public park were visited to collect resting engorged mosquitoes ( Fig. 1 ; Table 1 ). Despite having "Park" in the names, collection sites were located in typical residential areas in Chicago. The aim was to collect engorged mosquitoes and the collections were conducted in the front and back yards of homes, with permission of the owners. Each location was visited twice, and resting mosquitoes were collected with large backpack aspirators (Nasci 1981) . Engorged specimens were tubed individually, packed into boxes on dry ice, and shipped the same day to the CDC laboratory in Fort Collins. Using chill tables, dissecting microscopes, and dichotomous keys (Darsie and Ward 2005) , specimens were identified to species or lowest taxonomic unit. Culex specimens were identified morphologically as belonging to the Cx. pipiens complex or Cx. restuans Theobald. Additionally, some specimens were identified as Cx. spp. if morphological identification was difficult due to the condition of the specimen but were still used in the study. Mosquitoes were dissected on the chill table such that the blood-fed abdomen was separated from the rest of the body and the two were tubed separately for bloodmeal and microsatellite analyses, respectively. , Kent et al. 2009 , Crabtree et al. 2013 . Briefly, the assay utilized a 1:1:2 volume ratio of forward primers VF1_t1, FV1d_t1, VFli_t1, and reverse primers VR1d_t1, VR1_t1, and VRli_t1, respectively. These primers contained M13 tails for subsequent sequencing with M13F (-12) and M13R (-27) as previously described by Messing (1983) . The following PCR protocol was utilized: 95° for 5 min, 5 cycles of (95° for 30 s, 52° for 40 s, and 72° for 1 min) followed by 35 cycles of (95° for 30 s, 54° for 40 s, and 72° for 1 min) and a final extension of 72° for 10 min prior to a hold at 4°. PCR products were visualized using gel electrophoresis and those showing amplification were purified using the Qiaquick PCR purification kit (Qiagen) prior to sequencing. Sequencing was performed on an ABI 3130 automated sequencer utilizing reagents from the BigDye 3.1 kit (Applied Biosystems, Foster City, CA). Sequences were aligned and edited using Geneious 8.1 (Biomatters Ltd., Auckland, New Zealand). Bloodmeal hosts were identified with GenBank using the BLAST program and confirmed using the Barcode of Life Data Systems (Ratnasingham and Hebert 2007) . Species identifications were organized by population and the total of each host species was tallied.
Host Selection
We conducted 5-min unlimited distance avian point counts at the nine study sites (Bibby et al. 2000) . All birds seen or heard between sunrise and 10:00 a.m. were recorded. Each site was visited three times between July and August 2012. We estimated the abundance of species by determining the number of individuals of a given species per point count location. An estimate of host utilization, a foraging ratio known as the Manly resource selection design II index (Manly et al. 2002 ), was estimated for each bird species observed in the point counts or through bloodmeal analysis and is defined asŵ i = proportion of utilized species i proportion of available species i .
The index, compared bird species observed visually to those identified in bloodmeal analysis to determine whether species were over-or under-utilized as hosts by mosquitoes. Index values greater than one suggest that the species is over-utilized. The variance of ŵ i was estimated using the delta method (Bickel and Doksum 2001) , and the square root of the variance is reported in Tables 2 and 3 as the standard error. Some bird species were represented in the point counts but not the bloodmeals, and the reverse also occurred. Adjustments were made to the index in the manner of Hamer et al. (2009) , where bird species that were identified during the point counts but not present in blood meals were given a count value of one. Likewise, bird species not observed during the point counts but present as blood meal hosts were also given a count value of one.
Microsatellite Analysis
The heads and thoraces of individual mosquitoes were processed for DNA extraction as per Savage et al. (2007) , except they were homogenized in 400 µl of BA-1 buffer. An aliquot of 220 µl was used for DNA extraction using a Qiagen Biorobot. Genomic DNA was eluted with 100 µl of AVE buffer and specimens were assayed with a panel of 15 microsatellite markers as per Kothera et al. (2012) . Briefly, the markers were divided into two multiplexed PCR reactions ( Supplementary Table 1 ; Edillo et al. 2007 , Keyghobadi et al. 2004 , Molecular Ecology Resources Primer Development Consortium et al. 2012 ) with the following PCR program: 95° for 15 min, and 35 cycles of (94° for 45 s, 54° for 45 s, and 72° for 45 s) followed by 72° for 10 min. The forward primer of each primer pair was fluorescently labeled for visualization on a Beckman-Coulter CEQ8000 sequencer (Fullerton, CA). Allele sizes were called using the instrument's Fragment Analysis software. Individual multilocus genotypes were exported to an Excel spreadsheet, organized by population, and the program Convert (Glaubitz 2004 ) was used to format the data for use in the programs Structure (Pritchard et al. 2000) and Arlequin (Excoffier et al. 2007 ).
Genetic Data Analysis
We included data in the microsatellite analysis from known populations of Cx. quinquefasciatus from Louisiana (Kothera et al. 2009) and Cx. pipiens f. molestus from Chicago (Kothera et al. 2010) to ensure the analyses included nonhybrid examples of the taxa that may have been present. To determine whether genetic diversity and differentiation had changed since a previous microsatellite analysis of Chicago populations, data from two f. pipiens populations were also included (Kothera et al. 2009 ). The program Arlequin was used to obtain an estimate of genetic diversity within populations (Expected Heterozygosity, H E ), as well as to calculate an AMOVA (Analysis of Molecular Variance) and perform pairwise F ST tests between populations. The statistical significance of F ST tests was determined with permutation tests. Groups for the AMOVA were defined as the three taxa (f. pipiens, f. molestus, and Cx. quinquefasciatus) and the analysis partitioned the genetic diversity of the microsatellite data into three levels: 1) within populations as defined in Table 1 , 2) among populations within each taxa, and 3) among the three taxa. We also used Arlequin to examine each locus in each population for adherence to Hardy-Weinberg Equilibrium (HWE) and for evidence of linkage disequilibrium (LD), both of which can be statistically significant if population admixture or hybridization has occurred. Structure was used in two ways. First, we used the program to determine K, the most likely number of clusters, or genetic groups, in the data. This was done by running 10 simulations per K (ranging from 1 to 10) using the default settings, a burn-in of 50,000 iterations and 1,000,000 data collecting steps. The K value associated with the highest posterior probability is the most likely number of genetic clusters (Pritchard et al. 2000) . Second, we examined the membership coefficients (i.e., the q values) to determine the extent of hybridization between f. molestus and f. pipiens. Membership coefficients are assigned to each individual, sum to one and are divided across K number of clusters for each individual. For example, a genetically pure individual will have a q value at or close to 1 in a single cluster, whereas a hybrid's q values are divided across two or more clusters. We used a cutoff of q ≤ 0.90 to identify hybrids between f. pipiens and f. molestus. That is, if an individual had at least 10% ancestry assigned to two or more taxa, it was identified as a hybrid (Vähä and Primmer 2006) .
Results
Bloodmeal Identification
The number of blood-fed mosquitoes collected and number of host species per site were variable across sites (Table 1 ; Supplementary  Table 2 ). All specimens were assayed to determine bloodmeal host identification. Of the N = 1023 specimens collected, 840 blood-fed mosquito abdomens (81.2%) were successfully identified to 18 host Most (N = 217/388) of the American Robin bloodmeals were collected from the Trumbull B site, which was the only collection site located in a public park. The next most numerous species in the bloodmeal data were Cedar Waxwings (Bobycilla cedrorum; N = 45, 5.4%), Mourning Doves (Zenaida macroura; N = 33, 3.9%), and Northern Cardinals (Cardinalis cardinalis; N = 24, 3.0%). The remaining species were represented by 11 or fewer bloodmeals (i.e., ≤ 2% of the total). Two human bloodmeals were observed from Cx. pipiens f. pipiens mosquitoes, both collected from the McKinley Park site.
Bird Abundance and Host Selection
In terms of absolute numbers, more House Sparrows were observed in the point counts than any other species, followed by American Robins and European Starlings (Sturnus vulgaris L.; Table 2 , column 2). With regard to Culex pipiens complex, host selection indices for Northern Cardinals [Cardinalis cardinalis; ŵ i = 3.8 (standard error = 2.4)], and American Robins [Turdus migratorius; ŵ i = 3.4 (0.4)], were greater than one and associated with relatively small standard errors. Species that appeared over-utilized but whose .7)].
Conversely, several species were under-utilized, where their abundance in the bird point counts was not reflected in the proportion of bloodmeals taken, including Rock Pigeon (Columba livia Gmelin), American Goldfinch (Spinus tristis L.), and Canada Goose (Branta Canadensis L.; index range 0.01-0.03). The remaining 28 species had index values ranging from 0.5 to 3.8. Host selection values for Culex restuans show less congruence between numbers of mosquitoes collected and numbers of bird species counted, likely reflecting the comparatively fewer specimens collected of that species compared to Cx. pipiens complex (Table 3) .
Microsatellite Identification
All specimens collected were assayed with the panel of microsatellites. In total, 738 specimens had both a bloodmeal identification and microsatellite amplification, although the total bloodmeal identifications (N = 840) and total microsatellite amplifications (N = 900) were each used for those analyses (Table 5) . With regard to identifying Cx. restuans with our panel of microsatellites, we observed previously that the loci CxqGT4 and CxpGT51 ( Supplementary Table  1 ) generate diagnostic allele sizes for Cx. restuans of 158 and 80, respectively, whereas the remaining markers fail to amplify (L.K., unpublished data). Thus, the panel could be used for identification of Cx. restuans, but not for population genetics analyses. Genetic diversity as measured by H E was similar across the nine Chicago sites sampled for this study and averaged 0.62 (range 0.60-0.65). These values are similar to the data from Chicago sampled several years prior (average = 0.66, Kothera et al. 2009 ). Deviations from HWE defined by statistically significant differences (P ≤ 0.05) between Observed and Expected Heterozygosity (H O and H E ) after Bonferroni correction were found in some loci in most populations ( Supplementary Table 3 ). Two sites, Trumbull A and Trumbull B, had the most instances of deviations from HWE, 10 and 7, respectively, whereas the remaining sites had five or fewer instances. No instances of LD between loci were significant after Bonferroni correction. Pairwise F ST test values were low overall and generally not statistically significant (Table 6 ). Exceptions were comparisons involving the Trumbull A and Trumbull B sites, where low but significant F ST values were observed. The AMOVA results indicated almost all of the genetic diversity resides within populations (82.1% of diversity) and among groups (17.7%), with the remaining 1% attributed to the populations within groups ( Table 7) .
The highest posterior probability in the Structure analysis was associated with K = 3 genetic groups when the Calumet Cx. pipiens f. molestus population and the two Cx. quinquefasciatus populations were included in the analysis, and there was one genetic group per taxa (Fig. 2) . Figure 2 and an examination of the coefficient of membership (q) values indicated that there was a modest number of hybrids between f. pipiens and f. molestus (N = 21, Supplementary Table 3 ). Most (N = 16) occurred at three sites: Mt. Greenwood (N = 6), Winnemac Park (N = 4), and McKinley Park (N = 4) , with zero, one, or two hybrids at the remaining sites. The two Cx. pipiens complex mosquitoes that took human bloodmeals at the McKinley Park site were f. pipiens by our definition of hybrids, since both had < 10% f. molestus ancestry (molestus genetic cluster q values = 0.031 and 0.089). The highest proportion of f. molestus ancestry was 30%, found in one individual each from the Winnemac Park and Mt. Greenwood sites. The bloodmeal ID associated with both of those individuals were House Sparrows.
Hybrids between Cx. pipiens f. pipiens and Cx. quinquefasciatus were also observed (N = 26). Most (N = 17) occurred at the Trumbull B site ( Supplementary Table 3 ). Moreover, 13 pure Cx. quinquefasciatus individuals (q ≥ 0.90) were detected at the Trumbull A (N = 7) and Trumbull B (N = 6) sites. These individuals showed more genetic similarity to the Louisiana populations than to any mosquitoes collected from Chicago. The percent Cx. quinquefasciatus ancestry in f. pipiens -Cx. quinquefasciatus hybrids ranged from 0.10 to 0.85.
Discussion
Bloodmeal Analysis
In the current study, over 99% (735/738) of bloodmeals identified from Cx. pipiens complex mosquitoes (as identified by microsatellite analysis) collected in the Chicago area in July and August 2012 were taken from birds, and < 1% was taken from mammals (two humans, and one squirrel). Two studies of similar design with specimens collected from the Chicago area from 2005 to 2007 by Hamer et al. (2008 Hamer et al. ( , 2009 ) had a much different ratio of the two groups: 80% birds and 16% mammals (including humans). Notably, Hamer et al. (2009) found that 83% of mammal bloodmeals taken by Cx. pipiens complex mosquitoes (N = 100) came from humans. This finding led the authors to suggest Cx. pipiens complex mosquitoes could be exhibiting a preference for biting humans, although a shift toward mammals and away from birds when the number of human WNV cases increased in late summer was not observed. We offer several possible reasons for the apparent discrepancy in the proportion of mammal blood meals between this study and previous work. First, the sampling period may have had an effect on species composition. In our study, samples were collected in July and August, whereas Hamer et al. (2009) made collections from May to October. Second, the collection methods were somewhat different between the studies. We utilized backpack aspirators only, and the Hamer et al. (2009) study collected specimens from CDC light traps, gravid traps, and backpack aspirators. Also, in our bloodmeal analysis, we used one primer cocktail that targeted all classes of host vertebrates to amplify the COI gene while Hamer et al. (2009) aimed to do the same thing with successive PCR reactions using separate primer pairs that targeted particular classes of vertebrates. Finally, it is possible that the choice of sampling sites had an effect on the proportion of blood-fed mosquitoes collected in each study, despite an emphasis by both research groups to sample from human-occupied areas. Several of the above stated differences are not mutually exclusive and we suggest that the collection methods and site selection could be the biggest drivers of differences in results between the two studies.
There was generally congruence between the bird species represented in our point counts and those present in the bloodmeal data. However, in several instances species that had good representation in the bloodmeal analysis were not observed in the point counts and variance in the data resulted in large standard errors, which we acknowledge reduces our ability to draw firm conclusions about host All populations listed in Table 1 were included in this analysis. a For definitions of groups, see text. selection. The discrepancy could be due to differences in detectability among bird species during attempts to count them, and it is possible that the effort to conduct the surveys was insufficient to fully characterize potential hosts. For example, House Finches and Cedar Waxwings exist as large, mobile flocks during the time of the year when this study took place, and their numbers could have been sparse while point counts were taken yet abundant in terms of being blood meal hosts. Nevertheless, several bird species appeared to be over-utilized relative to their observed abundance and had sufficient bloodmeal data as well. Bird species in this group included American Robins, Northern Cardinals, House Sparrows, and House Finches, which have been cited by other studies as preferred host species in-Connecticut (Molaei et al. 2006 , Simpson et al. 2009 ), Tennessee (Savage et al. 2007 ), California (Montgomery et al. 2011) , and Ohio (Garvin et al. 2018) . The same studies reported that some abundant bird species, such as American Crows (Corvus brachyrhynchos), are routinely overlooked as bloodmeal hosts by Culex mosquitoes, and our results support those assertions. One way to examine whether the different taxa in the Cx. pipiens complex exhibit a preference for birds or humans is to conduct choice experiments such as was done by Fritz et al. (2015) who used specimens from the CDC f. pipiens and f. molestus colonies from Chicago to conduct host choice tests. As noted above, these colonies were established a few years before the present study was conducted, and thus likely are an accurate representation of biotypes present in Chicago. They found that both f. molestus and f. pipiens readily fed on birds or humans when only one host was available. When given the choice between a chicken and human, however, f. molestus females preferred the human and f. pipiens females preferred the chicken. Backcrossed offspring of controlled crosses showed intermediate levels of preference. These results, along with the current study and Hamer et al.'s work, suggest that Cx. pipiens complex individuals are opportunistic when they host seek, but may have genetically influenced preferences if given a choice of hosts.
Microsatellite Analysis
Genetic Diversity
The Structure analysis to find the most likely number of genetic groupings indicated that K = 3, which would be expected because we included known populations of f. molestus and Cx. quinquefasciatus. The determination of K = 3 underscores the assertion that f. molestus and f. pipiens are distinct genetic entities in Chicago, and it appears that f. molestus ancestry in the sampled populations is low to nonexistent. Genetic diversity as measured by H E among the Cx. pipiens f. pipiens populations sampled for this study was moderate. In addition, there appeared to be little change in genetic diversity over the 5-yr span of our collections. Moreover, most pairwise F ST tests were not significant, which indicates that there are few barriers to gene flow among the nine sites. Thus, although specimens were collected from nine locations, they appear to act like one large population in terms of gene flow. This finding suggests that advantageous alleles, such as newly acquired insecticide resistance mutations, could spread easily across the Chicago area. The AMOVA results are consistent with the F ST tests and indicated there was little genetic differentiation among populations within groups, in this case taxon groupings. It should be noted that Arlequin's determination of the amount of differentiation between populations of a particular taxon (the second level of the AMOVA) is likely artificially low because there was only one f. molestus and two Cx. quinquefasciatus populations in the analysis. Nevertheless, the data suggest little differentiation among Cx. pipiens f. pipiens populations.
Hybridization
Although there are high levels of gene flow and little genetic differentiation among f. pipiens populations, there were significant departures from HWE in several loci and populations in this study ( Supplementary Table 3 ). Two nonmutually exclusive phenomena could explain this finding. First, when genetically distinct entities cross, the allele frequencies in the resulting offspring may not conform to Hardy Weinberg expectations. This may have been the case, as hybrids between f. pipiens and the other two taxa were observed in the study. In particular, the Trumbull A and Trumbull B sites had the highest numbers of f. pipiens -Cx. quinquefasciatus hybrids, the most deviations from HWE, and were the locations where pure Cx. quinquefasciatus was collected. Second, although the nine sites were analyzed as though they were distinct populations, the lack of genetic differentiation across them suggests defining the sites as populations may not be biologically accurate and instead the functioning population encompasses some of or all of the nine sampled sites, an example of the Wahlund effect (Hartl and Clark 1997) . There may also be a relationship between deviations from HWE and hybridization at the remaining sites.
It is difficult to determine whether the frequency of f. pipiensf. molestus hybrids and f. pipiens -Cx. quinquefasciatus hybrids represent a stable collection of genotypes, or if the proportion of each taxa and hybrid type will change over time. The microsatellite data for the two Chicago populations collected in 2005 (Chi16, Chi17A) show a similar degree of f. pipiens -f. molestus introgression, but f. pipiens -Cx. quinquefasciatus hybrids were not detected in the 2005 data (Fig. 2) . Hybrids as we defined them (i.e., q ≥ 0.10 in two groups) were detected at all of the collection sites, suggesting that hybridization is not confined to a particular site. In a previous microsatellite study of Culex pipiens complex samples from Chicago, Huang et al. (2009) used a Structure cutoff of q ≥ 0.05 to identify hybrids when they determined that mosquitoes that took bloodmeals from humans had a higher f. molestus ancestry than mosquitoes that fed on nonhuman hosts. Interestingly, several of their specimens with high degrees of molestus ancestry were collected close to the Calumet site (G Hamer, personal communication). Our estimate of the extent of f. pipiens -f. molestus hybrids therefore is comparatively conservative, but is in line with a study using simulated data for the program Structure that found a cutoff of q ≥ 0.10 most accurately separated hybrid from non-hybrid individuals (Vähä and Primmer 2006) . Nevertheless, having both kinds of hybrids present in Chicago suggests the possibility of novel genotypes not otherwise possible, where alleles from the three taxa could be present in a single individual. Our analysis did not detect Cx. quinquefasciatus -f. molestus hybrids or three-way hybrids, but future studies utilizing genomics approaches could be applied to the problem and would be sensitive enough to detect such introgression.
Hybridization may have consequences for disease transmission by vector mosquitoes. This phenomenon has been investigated by a small number of studies involving the Culex pipiens complex in the United States (Ciota et al. 2013 , Joyce et al. 2018 which found that hybrids of Cx. pipiens taxa transmitted virus at a higher rate relative to at least one of the parent strains. Thus, hybridization could affect the incidence of WNV transmission in Chicago and other areas where hybridization occurs.
It is not known whether additional populations of f. molestus exist in Chicago, but it is clear that f. molestus populations in the United States are rare. The Calumet f. molestus population, as well as a f. molestus population from New York City, possesses a subset of alleles found in nearby above-ground f. pipiens populations (Kothera et al. 2010 ), suggesting that f. molestus populations can be established by f. pipiens populations when favorable conditions exist.
The presence of a small number of pure Cx. quinquefasciatus at the Trumbull A and Trumbull B sites, along with the small number of identified f. pipiens -Cx. quinquefasciatus hybrids (3% of bloodfed specimens) suggests that Cx. quinquefasciatus is not well-established in Chicago. Instead, the data suggest that small numbers of Cx. quinquefasciatus are occasionally introduced to the area. If Cx. quinquefasciatus was becoming established in the area, the microsatellite data would show early generation hybrids with q values around 50%. Instead, there was a small number of pure Cx. quinquefasciatus individuals, and the q values for Cx. quinquefasciatus hybrid ancestry ranged from 10 to 85%. It is possible that Cx. quinquefasciatus is occasionally brought to Chicago during the summer months by trucks or boats, and if hybrids with enough pipiens ancestry are formed, they may be able to diapause over the winter. Subsequent collection efforts are needed to verify whether Cx. quinquefasciatus continues to be found at the Trumbull Park sites.
Although we were primarily interested in Cx. pipiens complex mosquitoes, 72 Cx. restuans individuals were identified in the microsatellite analysis. Culex restuans is similar morphologically to members of the Cx. pipiens complex and individuals collected via aspiration are sometimes difficult to identify accurately. Smith et al. (2005) tested a panel of microsatellite markers with different Culex species and also noted that marker CxpGT51 produced one Cx. restuans-specific allele, but did not observe this phenomenon with a second marker (CxqGT4) as we did in the current study, perhaps because of their small sample size (N = 6).
Our results suggest that Cx. pipiens complex mosquitoes in the Chicago area primarily utilize American Robins and House Sparrows as hosts. A low frequency of f. pipiens -f. molestus hybrids was observed, and the presence of Cx. quinquefasciatus individuals and f. pipiens -Cx. quinquefasciatus hybrids suggests that the genetic composition of Cx. pipiens complex populations in Chicago could change over time.
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